Cone snail prolyl-4-hydroxylase α-subunit sequences derived from transcriptomic data and mass spectrometric analysis of variable proline hydroxylation in C. amadis venom.
Putative prolyl-4-hydroxylase (P4H) α-subunit sequences have been extracted by mining transcriptomic data obtained from seven cone snail species C. amadis, C. monile, C. araneosus, C. miles, C. litteratus, C. frigidus, and C. ebraeus. Sequences ranging from 518 to 559 residues have been compared with representative animal P4H sequences. The α-subunit consists of an N-terminus double domain, involved in dimerization and substrate binding, while the C-terminus contains the catalytic domain. Definitive functional annotation of the cone snail sequences has been achieved by an analysis of conserved residues responsible for catalytic function, specific conformational features, and subunit interactions, using two independent structures of the double domain, and the catalytic domain, previously reported in the literature. The variability of proline hydroxylation in conotoxins is illustrated by a mass spectrometric analysis of C. amadis venom. Site specific hydroxylation and the presence of peptides with multiple proline residues, resistant to modification, suggests that sequence and conformational effects may determine the substrate specificity of the Conus prolyl-4-hydroxylases. SIGNIFICANCE: Proline hydroxylation is a widely observed post translational modification, with collagen being the pre-eminent example. Hydroxylation of proline is also widely observed in conotoxins, which are a major component of marine cone snail venom. This paper describes newly identified prolyl-4-hydroxylase sequences, using transcriptome data from seven Conus species. The predicted functional annotation of prolyl-4-hydroxylase sequences was carried out using two available crystal structures of independent domains. The mass spectrometric characterisation of proline/hydroxyproline containing peptides in C. amadis venom confirms sequence specific hydroxylation in Conus venom as shown previously by others.